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(54) Optical fiber routing and distribution system 

(57) The invention is a vertical cable management 
system having a plurality of fanning guides and a plural- 
ity of cable management rings mounted to a frame. It is 
a part of an improved cable management system having 
an open frame, such as a telecommunicatbns network 
rack, a plurality of enclosures for containing fiber optic 
equipment secured to the frame, at least one cable 
trough assembly defining a primary horizontal cable 
pathway, cable fanning guides secured to at least some 



of the enclosures, and a plurality of cable rings defining 
a primary vertical cable pathway to collect and route ca- 
ble emerging from the fanning guides. Additionally, the 
invention may include a plurality of transverse cable 
troughs defining a plurality of secondary horizontal ca- 
ble pathways, a second plurality of cable rings defining 
secondary vertical cable pathways to collect and route 
cable to the transverse cable troughs and a slack cable 
management system having a plurality of spools se- 
cured along the frame to receive slack cable. 
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(57) The invention is a vertical cable management 
system having a plurality of fanning guides and a plural- 
ity of cable management rings mounted to a frame. It Is 
a part of an improved cable management system having 
an open frame, such as a telecommunications network 
rack, a plurality of enclosures for containing fiber optic 
equipment secured to the frame, at least one cable 
trough assembly defining a primary horizontal cable 
pathway, cable fanning guides secured to at least some 



• Vavrik, Michael T. 

Oak Forest, Illinois 60452 (US) 

• Pallga, Jeffery 
Frankfort, Illinois 60423 (US) 

(74) Representative: Vogeser, Werner, Dlpt.-lng. et al 
Patent- und Rechtsanwalte 
Hansmann, Vogeser, Dr. Boecker, 
Alber, Dr. Strych, Lledl 
Albert-Rosshaupter-Strasse 65 
81369 Munchen (DE) 



of the enclosures, and a plurality of cable rings defining 
a primary vertical cable pathway to collect and route ca- 
ble emerging from the fanning guides. Additionally, the 
invention may Include a plurality of transverse cable 
troughs defining a plurality of secondary horizontal ca- 
ble pathways, a second plurality of cable rings defining 
secondary vertical cable pathways to collect and route 
cable to the transverse cable troughs and a slack cable 
management system having a plurality of spools se- 
cured along the frame to receive slack cable. 
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Description 

RELATED APPLICATIONS 

[0001] This disclosure is related to the following U.S. 
patent applications filed on the same date as this appli- 
cation, each of which is owned by the assignee of this 
application, and the entirety of each of which is hereby 
incorporated herein by reference: 

U.S. Patent Application entitled "Improved Cable 
Management System," naming Jack E. Caveney 
and Dale A. Block as an inventor. 
• U.S. Patent AppHcatton entitled "Modular Latch and 
Guide Rail Arrangement for Use in Rber Optic Ca- 
ble Management Systems," naming Samuel M. 
Marrs, Robert R. Brown and John J. Bulanda as in- 
ventors. 

. U.S. Patent Application entitled "Slack Cable Man- 
agement System," naming Jack E. Caveney as an 
inventor 

U.S. Patent Application entitled "Improved Enclo- 
sure for Use in Fiber Optic Management Systems," 
naming Michael T. Vavrik and Philip B. Chandler, Jr. 
as inventors. 

. U.S. Patent Application entitled "Universal Mount- 
ing System for a Rber Optic Management Center," 
naming Michael T. Vavrik and Philip B. Chandler, Jr. 
as inventors. 

FIELD OF THE INVENTION 

[0002] The present invention relates to improved 
methods and apparatus for managing fiber optic con- 
nections and fiber optic cables as part of a fiber optic 
communication system. More particularly, the present 
invention relates to a vertical cable management system 
that can be used as part of a diverse fiber optic cable 
management system at an operatbns center, where nu- 
merous in-coming and out-going fiber optic cables meet 
at a central access point 

BACKGROUND OF THE INVENTION 

[0003] Within recent years, there has been a rapidly 
increasing development and use of telecommunications 
in business and personal activities. Simultaneously, 
there has been an accelerating trend toward "conver- 
gence" in the telecommunications industry. That is, 
many historically distinct forms of telecommunications, 
e.g., telephone, data transmission, e-mail, radio, televi- 
sion, videoconference, intemet access, and on-line ap- 
plications, are being combined into a single channel of 
communication. This combination of factors is causing 
a paradigm shift in the amount of bandwidth necessary 
for telecommunications service to modern office build- 
ings. The increased bandwidth requirements cannot be 
effectively satisfied by traditional copper cables, but, in- 



stead, requires switching to fiber optic cable. 
[0004] Although much attention has been paid to the 
electrical and electronic techniques for using the band- 
width in fiber optic cable and for interconnecting the sig- 
5 nals of copper cable and fiber optic cable, relatively less 
attention has been given to the unique physical needs 
of handling, connecting, and maintaining fiber optic ca- 
ble. However, the mechanical devices that have been 
developed for handling copper cable do not work well 
10 for fiber optic cable because of the relatively delicate, 
yet technically precise nature of fiber optic cable. 
[0005] For examples, unlike copper cable, fiber optic 
cable cannot be readily cut and spliced on demand to 
make a desirable connection fit in the field. Rather, fiber 
IS optic cable is purchased in predetermined lengths, with 
connectors that have been installed in the factoiy. Field 
workers must utilize these predetermined lengths of ca- 
ble, regardless whether the length is appropriate for the 
task at hand. At the same time, the relatively fragile and 
20 delicate nature of fiber optic cable prohibits bundling ex- 
cess cable as might be done with copper cable. If fiber 
optic cable is excessively bent or stressed, the signal 
within may become seriously disrupted. 
[0006] Moreover, it must be recognized that an oper- 
25 ations center, such as occurs in the field of this invent'ion. 
typically houses hundreds (and sometimes thousands) 
of fiber optic cables. It is particularly important that op- 
erations center provide for installing the fiber optic ca- 
bles in a manner that secures and protects any excess 
30 fiber optic cable without compromising its relatively del- 
icate nature. Yet, in the event that equipment is changed 
or moved, each individual fiber optic cable must also be 
maintained in such a manner that it can be identified, 
isolated, and retrieved without unduly disturbing other 
35 fiber optic cables. 

[0007] It should also be recognized that a fiber optic 
cable may be connected to a variety of different type 
devices which are also housed in the operations center, 
i.e., patch panels of different sizes, splicer drawers, con- 
40 nector modules, etc. There is a need within the industry 
for a fiber optic cable management systems that may 
facilitate the substitution and replacement of one such 
device by another, without needing to remove or reinstall 
all of the fiber optic cable associated with the original 
45 device. For example.' such devices have historically 
been assembled in racks that are bolted to the floor of 
the communications center. Furthermore, when it is nec- 
essary to upgrade or repair equipment, maintaining sys- 
tem operatfon during these procedures is an important 
50 conskJeration. Consequently, there is need in the prior 
art for a cable management system organized in a man- 
ner that allows for system operation during upgrading 
or maintenance. 

[0008] The foregoing problems are made even more 
55 difficult because the operations center actually typically 
comprises a three-dimensional array of devices and fib- 
er optic cables. That is, the operations center typically 
houses many columns and rows of such racks, with 
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each rack containing a vertical array of devices attached 
to hundreds and possibly thousands of such fiber optic 
cables. Each such cable must be identifiable, retrieva- 
ble, and replaceable, without disrupting the surrounding 
cables. 

[0009] Rnaily, it must be recognized that the all of the 
foregoing problems exist in a commercial environment 
without a single established standard for size. Histori- 
cally, products within the "public network" were de- 
signed by AT&T and Western Electric, and utilized racks 
that were 23 inches wide, holding devices and enclo- 
sures that were 19 inches wide. The "public network" 
was then connected at some point to the premises in a 
particular building. Products intended for a "premises 
network" were historically based upon racks that were 
19 inches wide, holding devices and enclosures that 
were 1 7 inches wide. The Telecommunications Act of 
1 996 has opened and triggered widespread competition 
within the telecommunications market. However, it has 
done so without establishing standards vis a vis the me- 
chanical aspects of an operations center. Different com- 
panies are adopting different physical standards, and 
the line of demarcation between "public network" and 
"premises network" products is becoming fragmented 
and blurred. As a result, there is a partkxilar need for 
products that can solve the foregoing problems in the 
context of both public network and premises network en- 
vironments. 

SUMMARY OF THE INVENTION 

[001 0] The present invention overcomes the deficien- 
cies of the prior art by providing an improved vertical 
cable management system, in accordance with the 
present invention, the verttoal cable management sys- 
tem comprises a plurality of fanning guides and a plu- 
rality of cable management rings secured to a frame for 
receiving and directing cable. In one embodiment of the 
invention, several fanning guides form a single fanning 
guide array and a plurality of fanning guide arrays are 
secured to an enclosure on the frame. One embodiment 
of the present invention also provides for cable manage- 
ment rings that may be partitioned by an intermediate 
projection into first and second channels for control and 
routing of cables. 

[0011] These and other features and advantages of 
the present invention will be apparent to those skilled in 
the art upon review of the following detailed descriptbn 
of the drawings and preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FiG. 1 is perspective view of a cable management 
system. 

FIG. 2 is a perspective view of one embodiment of 
a vertical cable management system of the present 



invention. 

FIG. 3 is a perspective view of afanning guide array 
FIG. 4 is a perspective view of a cable management 
ring. 

5 FIG. 5 is a perspective view of an embodiment of a 
vertical cable management system of the present 
invention illustrating the cable pathways of the in- 
vention. 

10 DETAILED DESCRIPTION OF THE DRAWINGS AND 
PREFERRED EMBODIMENTS 

[0013] Turning now to the drawings, Figure 1 depicts 
the environment in which the preferred embodiment of 

15 the present invention will operate. The cable manage- 
ment system 10 shown in Rgure 1 includes an open 
frame 20 having spaced apart vertical s\6e walls 22 con- 
nected at their tops by a top wall 26 and connected at 
their bottom by a base 28 that may be affixed to a floor 

20 surface (not shown). Generally, the frame 20 is a con- 
ventional telecommunications network rack. A plurality 
of enclosures 50 are attached to the stdewalls 22 by 
module mounting brackets (not shown). The function of 
the enclosures 50 is to contain fiber optic equipment, 

2S such as, for example, connector modules that are used 
to connect cables running from one enclosure 50 to an- 
other, either on the same or different frames 20. 
[001 4] Figure 2 is a perspective view of the preferred 
embodiment of present invention, a vertical cable man- 

30 agement system, in particular showing the various indi- 
vidual components of the system including a fanning 
guide array 81 and a cable management ring 90. As 
shown in Rgure 2, a series of fanning guides 80 forming 
afanning guide array 81 is preferably secured to the side 

35 walls 53, 55 of each enclosure 50 that is installed on the 
frame 20. Meanwhile, a cable management ring 90 is 
preferably positioned between each fanning guide array 
81. In order to most effectively manage large amounts 
of cable, it is preferred to have a plurality of cable man- 

40 agement rings 90 positioned between each fanning 
guide array 81 and each enclosure 50, as shown in both 
Rgure 1 and Figure 2, thus defining a vertical cable 
pathway. Rgures 1 and 2 also show that the preferred 
embodiment of the present invention provides fanning 

45 guide arrays 81 and cable management rings 90 on both 
sides of each enclosure 50. 

[001 5] A detailed perspective of the preferred embod- 
iment of a fanning guide array 81 is shown in Fig. 3. The 
fanning guide array comprises a plurality of fanning 

so guides 80, with a peripheral wall 84 and upper and lower 
mounting rails 82, 83. In a preferred embodiment, each 
individual fanning guide 80 is a curved member that 
functions to create a gradual directional transition in ca- 
ble upon which a direction change is imposed as, for 

55 example, when cable that emerging from an enctosure 
50 in a horizontal direction is routed vertically. Likewise, 
the peripheral wall 84 curves away from the fanning 
guides in the preferred embodiment in order to control 
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the bend radius of the cable 87 and the mounting rails 
82, 83 are plates that bolt onto the sidewalls 53, 55 of 
the enclosure 50. Each fanning guide 80 also Includes 
an edge flange 86 located on an edge of the fanning 
guide 80 opposite the peripheral wail 84 to prevent cable 
87 passing over the fanning guide 80 from slipping off 
the fanning guide 80. Similar to the peripheral wall, the 
edge flange 86 also curves away from the fanning 
guides 80 in order to protect and control the bend radius 
of the cable 87. 

[001 6] Referring nowto Figures 2 and 4. the preferred 
vertical cable management system of the present inven- 
tion also includes a plurality of cable management rings 
90. 

Although the rings 90 could be simple ring-shaped 
members defining a single channel, in a preferred em- 
bodiment, the rings 90 are in the form depicted in Fig. 
4. wherein the ring 90 includes first and second legs 92, 
93, connected by an end wall 94. Rrst leg 92 includes 
a terminal projection 96 and an intermediate projection 
98, defining first and second channels 95, 97. Mounting 
means 100 are positioned on the end wall 94. 
[0017] In a prefen-ed embodiment the ring 90 is at- 
tached to each enclosure mounting bracket 52, 54, lo- 
cating the ring 90 adjacent to the enclosure 50, with the 
first channel 95 located adjacent the fanning guide an-ay 
81. Alternatively, the cable management rings 90 could 
be attached directly to the frame 20 or any convenient 
anchor site. Typically, the cable rings 90 are spaced at 
intervals along the frame 20 to coincide with the spacing 
of the enclosures 50 stacked along the frame 20, adja- 
cent the openings (not shown) in sidewalls 53, 55 of 
each enclosure 50. Accordingly, a primary vertical cable 
pathway is defined by a plurality of stacked cable rings 
90 located on both sides of each enclosure 50, that is, 
positioned adjacent both sidewalls 53, 55 of each en- 
closure 50. This is necessary so tliat cable may enter 
or exit the enclosure 50 through either opening, increas- 
ing the efficiency of cable routing. 
[001 8] When the preferred embodiment of the present 
invention is in use, as shown in Figure 5, cable 87 that 
emerges from the connector array in the enclosure 50 
is directed downward through the vertical cable man- 
agement system. In particular, Figure 5 shows the func- 
tioning of the fanning guide array 81 , in association with 
the rings 90 to route cable 87 emerging from the enclo- 
sure 50. As shown in figure 5, cable 87 may emerge 
from the enclosure at different vertical levels. As the ca- 
ble 87 emerges from the enclosure 50 at a particular 
level, it is directed over one of the plurality of fanning 
guides 80 at a corresponding level in the fanning guide 
array 81 . Thus, by utilizing a fanning guide array 81 hav- 
ing a plurafity of fanning guides 80 at different vertical 
levels, the accumulation and congestion of cables 
emerging from the enclosures is effectively managed. 
The fanning guides 80 also act to control the bend radius 
of the cable 87 as it is directed downwards and to control 
the placement of the cable 87 into the vertical cable 



pathway defined by the rings 90. Cable passing over the 
fanning guide array 81 is directed downwards and is col- 
lected and controlled by the ring 90, initially passing 
through the first channel 95 of the ring 90. As the cable 

5 continues downwards through a plurality of rings 90, the 
accumulating cables may be shifted behind intermedi- 
ate projection 98 into the second channel 97. As shown 
in Figure 5, cable 87b from enclosures 50 that are se- 
cured higher on the frame 20 passes through the second 

10 channel 97 of the ring 90. Preferably, as shown in Figure 
4, the intermediate projection 98 of the ring 90 is angled 
toward the end wall 94 and away from the terminal pro- 
jection 96 of the ring 90 in order to simplify the shifting 
of cable from the first channel 95 to the second channel 

15 97 as cable 87 is routed downwards. 

[001 9] Although a particular embodiment of the inven- 
tion has been disclosed, those skilled in the art to which 
the invention pertains may make modifications and oth- 
er embodiments employing the principles of this inven- 

20 tion without departing from its spirit or essential charac- 
teristics, particularly after considering the foregoing 
teachings. The described embodiments are to be con- 
sidered in all respects only as illustrative and not restric- 
tive and the scope of the invention is, therefore, indicat- 

25 ed by the appended claims rather than by the foregoing 
description. 



Claims 

30 

1. A vertical cable management system, comprising: 

a plurality of fanning guWes secured to a frame 
for receiving and directing cable; and 
35 a plurality of cable management rings secured 

to a frame and spaced intermittently between 
the plurality of fanning guides for receiving ca- 
ble from the fanning guides to control cable 
routing. 

40 

2. The vertical cable management system of claim 1 , 
wherein the plurality of fanning guides further com- 
prises a plurality of fanning guide arrays. 

45 3. The vertical cable management system of claim 2, 
wherein each fanning guide array further compris- 
es: 

a plurality of individual fanning guides each 
having a curved surface, a first edge with an edge 
50 flange and a second edge secured to a peripheral 
wall. 

4. The vertical cable management system of claim 3, 
wherein the plurality of individual fanning guides are 

55 stacked vertically, 

5. The vertical cable management system of claim 1 , 
wherein each of the plurality of cable management 
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rings has a plurality of channels. 

6. The vertical cable management system of claim 1, 
wherein each of the plurality of cable management 
rings further comprise: 

an end wall; and 

a first leg and a second leg connected to the 
end wall, the first leg having an intermediate 
projection and a terminal projection that align 
with the second leg to define a first channel and 
a second channel. 

7. A vertical cable management system, comprising: 

a frame, having a plurality of enclosures; 
a plurality of fanning guides secured to the plu- 
rality of enclosures for receiving cable from the 
enclosures; and ' 

a plurality of cable management rings secured 
to the frame and spaced intermittently between 
the plurality of fanning guides for receiving ca- 
ble from the fanning guides to control cable 

routing. 

8. The vertical cable management system of claim 7, 
wherein the plurality of fanning guides further com- 
prises a plurality of fanning guide arrays. 

9. The vertical cable management system of claim 8, 
wherein each fanning guide array further compris- 
es: 

a plurality of individual fanning guides each 
having a curved surtace, a first edge with an edge 
flange and a second edge secured to a peripheral 
wall. 

10. The vertical cable management system of claim 9, 
wherein the plurality of individual fanning guides are 
stacked vertically. 



a frame, having a plurality of enclosures; 
a plurality of fanning guides secured to each en- 
closure for receiving cable from each enclo- 
sure; and 

5 a plurality of cable management rings secured 

to the frame and spaced intermittently between 
the plurality of fanning guides and the plurality 
of enclosures for receiving cable from the fan- 
ning guides to control cable routing. 

10 

1 4. The vertical cable management system of claim 1 3, 
wherein the plurality of fanning guides further com- 
prises a plurality of fanning guide arrays. 

The vertical cable management system of claim 14, 
wherein each fanning guide array further compris- 
es: 

a plurality of individual fanning guides each 
having a curved surtace, a first edge with an edge 
flange and a second edge secured to a peripheral 
wall. 

1 6. The vertical cable management system of claim 1 5, 
wherein the plurality of individual fanning guides are 
stacked vertically. 

17. The vertical cable management system of claim 13, 
wherein each of the plurality of cable manageinent 
rings has a plurality of channels. 

18. The vertical cable management system of claim 1 5, 
wherein each of the plurality of cable management 
rings further comprise: 

an end wall; and 

a first leg and a second leg connected to the 
end wall, the first leg having an intermediate 
projection and a terminal projection that align 
with the second leg to define a first channel and 
a second channel. 
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11. The vertical cable management system of claim 7, 
wherein each of the plurality of cable management 
rings has a plurality of channels. 

12. The vertical cable management system of claim 7, 
wherein each of the plurality of cable management 
rings further comprise: 



an end wall; and so 
a first leg and a second leg connected to the 
end wall, the first leg having an intermediate 
projection and a tenminal projection that align 
with the second leg to define a first channel and 
a second channel. ss 



13. A vertical cable management system, comprising: 
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